X chromosome inactivation patterns in haematopoietic cells of female carriers of X-linked severe combined immunodeficiency determined by methylation analysis at the hypervariable DXS255 locus.
The patterns of X chromosome inactivation were determined in 14 females from three unrelated X-linked severe combined immunodeficiency (XSCID) pedigrees. All the females were found to be heterozygous for the hypervariable DXS255 locus, enabling analysis of differential methylation of this locus in peripheral blood haematopoietic cells. All six obligate carriers manifested a unilateral X chromosome inactivation in the T lymphocyte population. Differential methylation analysis of T lymphocytes was subsequently applied to establish the carrier status of females at risk in the XSCID pedigrees. In the B lymphocyte population of four XSCID carriers a unilateral X chromosome inactivation was observed. Four other carriers had minor fractions and one carrier had a substantial fraction of B lymphocytes with the XSCID gene defect on the active X chromosome. Within single XSCID pedigrees the carriers manifested different patterns. In two pedigrees the granulocyte populations of all carriers showed a random distribution of X chromosome inactivation. In the third pedigree the granulocytes of the three carriers analyzed manifested complete inactivation of the X chromosome that carried the XSCID mutation, exposing a selective disadvantage of granulocytes that express the XSCID defect. The pedigree-dependent differences in the involvement of the granulocyte population suggest the existence of two distinct XSCID defects.